INTRODUCTION
Let G be a finite group and p a fixed prime. Denote by G the set of Our aim is to investigate the arithmetical properties of p-regular conjugacy classes of G and the relationship between irreducible p-modular characters and p-regular conjugacy classes of G. In the last 20 years, the analogy between conjugacy classes and irreducible characters has been w x widely studied. We refer readers to 1᎐8 . Ž X . Ž X Ž .. Let n ⌫ s n ⌫ G denote the number of the connected components The following theorem shows that the -length of G can be bounded in i terms of the p-length of G.
Suppose that G is a finite sol¨able group with n ⌫ G s 2. p Ä Let X , X be the connected components and write s q : q prime, q g X
The following result shows that in some sense the graph ⌫ G is rich in p edges. 
PROOFS OF THEOREMS
The following lemma plays an important role in the proof of the theorems.
LEMMA 1. Suppose that G is a p-separable group and choose
2 We first prove that BC is a G-conjugacy class. It is obvious that we need only to prove that for any g, h g G, b
g c h is conjugate to bc.
Ž . x g that gh s x y. Then xg s yh, and moreover b c s b c s bc . In order to prove that BC is a conjugacy class in G , we need only to find
by 3 , B BC is a conjugacy class containing C; thus B BC s C.
Now we prove Theorem 1.
< < conjugacy classes A, B, C in Con G such that the prime divisors of A , pЈ < < < < B , and C belong respectively to different connected components of X Ž . < < < < < < ⌫ G . Then A , B , C are coprime to each other and any two satisfy the p Ž . condition of Lemma 1 4 . Without loss of generality, we can assume that < < < < < < y1 y1
. Thus A resp. B is a union of some cosets of normal ² y1 : <² y1 :< < < <² y1 :< < < subgroup CC . Then CC N A and CC N B , a contradiction, as required.
Next we prove our main Theorem 2.
Ž . prime to each other and any two satisfy the condition of Lemma 1 4 . < < < < < < Without loss of generality, we assume that C -C -C . Then
contradiction.
< < hand, one can choose C g ⌫ G such that the prime divisors of C and p < < < < < < < < C belong respectively to different components. Then C , C , C are Ž . coprime to each other and any two satisfy the condition of Lemma 1 4 . As discussed above, we can also get a contradiction. We are done.
LEMMA 2. Suppose that N is a normal subgroup of G.
Ž . 
< < Proof of Theorem
Ž . in Con G with the biggest class length. Without loss of generality, we
Step 1. If A and B belong to different connected components, then < < AB s BA is also a conjugacy class of the pЈ-element and AB equals the < < < < < < y1 biggest in A and B . If A is the biggest, then ABB s A.
Ž .

Proof. It is obvious by Lemma 1 4 .
Step 2. M is a proper subgroup of G.
Ž .
Proof. Let D be the set of all conjugacy classes in Con G with the pЈ-conjugacy class in X and BC s C . Moreover CBB s C; thus 2 < < < < < < < < CN s C , whence N N C .
Step 4. N F Z M .
: X , then N is in the center of M. 1 Step 5. M s P = M and M is abelian, where P is a Sylow p-sub- 
< < contained in Z G . Let q be a prime divisor of R and choose Q to be a w x w x w x Sylow q-subgroup of R. Thus QeG and N 
and M is abelian. 1 
< <
Step 6. Let r N B , where B is any conjugacy class in X . Then for
Since a belongs to X , then a and r are coprime; that is, 2 
Ž .
C a contains a Sylow r-subgroup of G.
G
Step 7. G has a metabelian Hall -subgroup. 1 Proof. If r g , then by Step 6, for each pЈ-element a g G _ M, 
